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CLAIMS 

[Claim(s)] 
[Claim 1] Location detection equipment characterized by providing the following An image pick-up means 

to picturize a predetermined plane with two or more focus A focus specification means to pinpoint a 

coordinate location of said focus on an image pick up side from image data ohtained by said image pick up 

means A 1st operation means to calculate the 1st data hased on a coordinate location of said focus A 2nd 

operation means to calculate a coordinate location on said predetermined plane in a point picturized in a 

criteria location on an image pick-up side as the 2nd data based on a result of said 1st operation means, 

and a coordinate location of said focus 
[Claim 2] Equipment which detects a detected location on a predetermined plane with two or more focus 

characterized by providing the following An image pick up means to picturize in the condition that a 

detected location on said predetermined plane suits a criteria location on an image pick up side defined 

beforehand A focus specification means to pinpoint a coordinate location of said focus on an image pick up 

side from image data obtained by said image pick-up means A 1st operation means to calculate the 1st 

data based on a coordinate location pinpointed by said focus specification means A 2nd operation means 

to calculate a coordinate location of a detected location on said predetermined plane as the 2nd data based 

on a result of said 1st operation means, and a coordinate location of said focus 

[Claim 3] Said 1st operation means is location detection equipment according to claim 1 or 2 

characterized by having a 4th operation means to calculate said 1st data based on a 3rd operation means 

to calculate the 3rd data, and a result of said 3rd operation means and a coordinate location of said focus, 

based on a coordinate location of said focus. 

[Claim 4] For said 1st data, claims 1-3 characterized by considering as a posture parameter of a 

predetermined plane over an image pick up side are location detection equipment of a publication either. 

[Claim 5] Said 1st operation means is location detection equipment according to claim 4 characterized by 

being a plane posture operation means to calculate a posture of a predetermined plane over an image 

pick-up side. 
[Claim 6] Said 1st operation means is location detection equipment given in either according to claim 1 to 

4 which is characterized by being said fluoroscopy projection operation means. 

[Claim 7] Said 1st data is location detection equipment according to claim 1 to 6 characterized by 

calculating based on a vanishing point computed from a coordinate location of said focus. 

[Claim 8] A vanishing point calculation means to compute a vanishing point based on a coordinate 



location where said 3rd operation means was specified by said focus specification means, With a 

disappearance focus calculation means to compute a coordinate location of an intersection of a 

disappearance straight line calculation means to compute a disappearance straight line which connects a 

criteria location beforehand defined on 6aid vanishing point and said image pick-up side, and a straight 

line for two points which said disappearance straight line and said focus adjoin Location detection 

equipment according to claim 3 characterized by calculating said 3rd data as the disappearance focus. 

[Claim 9] Said 3rd operation means is location detection equipment according to claim 3 to 8 

characterized by calculating said 3rd data a6 a posture parameter of a predetermined plane over an 

image pick-up side with an image coordinate transformation means to rotate image pick-up image data 

centering on a criteria location on an image so that one vanishing point may are in agreement with either 

the X-axis of image system of coordinates , or a Y-axis among said vanishing points . 

[Claim 10] Said 4th operation means is location detection equipment given in either of claims 3, 8, and 9 

characterized by being a fluoroscopy projective-transformation means to calculate said 1st data as a 

posture parameter of a predetermined plane over an image pick up side. 

[Claim 11] Location detection equipment according to claim 2 characterized by having a finder performing 

an image pick-up in the condition that said detected location suits a criteria location on an image pick-up 

side defined beforehand. 

[Claim 12] Location detection equipment according to claim 2 characterized by having a light beam 

exposure means to irradiate a light beam which makes the luminescent spot a detected location on 6aid 

predetermined plane to perform an image pick-up in the condition that said detected location suits a 

criteria location on an image pick up side defined beforehand. 

[Claim 13] An optical axis of said light begun exposure means is location detection equipment according to 

claim 12 characterized by being mostly in agreement with an optical axis of an image pick-up means. 

[Claim 14] Said predetermined plane is location detection equipment according to claim 1 to 13 

characterized by being the display image which exists in a plane. 

[Claim 15] Said two or more focus is location detection equipment according to claim 1 to 14 characterized 

by being the point group by which image display was carried out. 

[Claim 16] Said criteria location is location detection equipment according to claim 1 to 15 characterized 

by an optical axis of said image pick-up means being the point of cutting an image pick-up side. 

[Claim 17] A location detection method characterized by providing the following An image pick-up step 

which picturizes a predetermined plane with two or more focus A focus specification step which pinpoints 

a coordinate location of said focus on an image pick-up side from image data obtained by said image 

pick-up step The 1st operation step which calculates the 1st data based on a coordinate location 

pinpointed by said focus specification step The 2nd operation step which calculates a coordinate location 

on said predetermined plane of a point picturized in a predetermined location on an image pick-up side 

based on a result of said 1st operation step, and a coordinate location of said focus 

[Claim 18] How to detect a detected location on a predetermined plane with two or more focus 

characterized by providing the following An image pick-up step picturized in the condition that a detected 

location on said predetermined plane suits a criteria location on an image pick-up side defined beforehand 

A focus specification step which pinpoints a coordinate location of said focus on an image pick-up side 

from image data obtained by said image pick-up step The 1st operation step which calculates the 1st data 

based on a coordinate location pinpointed by said focus specification step The 2nd operation step which 



calculates a coordinate location of a detected location on said predetermined plane as the 2nd data based 

on a result of said 1st operation step, and a coordinate location of said focus 

[Claim 19] Said 1st operation step is the location detection method according to claim 17 or 18 

characterized by including the 4th operation step which calculates said 1st data based on the 3rd 

operation step which calculates the 3rd data, and a result of said 3rd operation step and a coordinate 

location of said focus based on a coordinate location of said focus. 

[Claim 20] For said 1st data, claims 17-19 characterized by being the posture parameter of a 

predetermined plane over an image pick-up side are the location detection methods of a publication either. 

[Claim 21] Said 1st operation step is the location detection method according to claim 20 characterized by 

being the plane posture operation step which calculates a posture of a predetermined plane over an image 

pick-up side. 
[Claim 22] Said 1st operation step is the location detection method given in either according to claim 17 to 

20 which is characterized by being a fluoroscopy projective txansformation step. 

[Claim 231 Said 1st data is the location detection method according to claim 17 to 22 characterized by 

calculating based on a vanishing point computed from a coordinate location of said focus. 

[Claim 24] A vanishing point calculation step which computes a vanishing point based on a coordinate 

location where said 3rd operation step was specified by said focus specification step, A disappearance 

straight line calculation step which computes a disappearance straight line which connects a criteria 

location beforehand denned on said vanishing point and said image pick up side, A location detection 

method according to claim 19 characterized by calculating said 3rd data as the disappearance focus 

including a disappearance focus calculation step which computes a coordinate location of an intersection 

with a straight line for two points which said disappearance straight line and said focus adjoin. 

[Claim 25] Said 3rd operation step is the location detection method according to claim 19 to 24 

characterize by calculate said 3rd data as a posture parameter of a predetermined plane over an image 

pick-up side including an image coordinate transformation step which rotates image pick up image data 

centering on a criteria location on an image so that one vanishing point may are in agreement with either 

the X-axis of image system of coordinates , or a Y-axis among said vanishing points . 

[Claim 26] Said 4th operation step is the location detection method given in either of claims 19, 24, and 25 

characterized by being the fluoroscopy projective txansformation step which calculates said 1st data as a 

posture parameter of a predetermined plane over an image pick-up side. 

[Claim 27] Said criteria location is the location detection method according to claim 17 to 26 characterized 

by an optical axis of said image pick-up means being the point of cutting an image pick up side. 

[Claim 28] An attitude sensor which detects a posture of a predetermined plane in three-dimension space 

characterized by providing the following An image pick-up means to picturize so that the focus which 

exists on said predetermined plane may be included A focus specification means to pinpoint a coordinate 

location of said focus on an image pick-up side from image data obtained by said image pick-up means A 

vanishing point processing means which carries out calculation processing of the vanishing point based 

on a coordinate location of said focus A fluoroscopy projective-transformation means to calculate a posture 

parameter of a predetermined plane over an image pick up side based on a result of said vanishing point 

processing means, and a coordinate location of said focus 

[Claim 29] A plane attitude sensor according to claim 29 characterized by providing the following. Said 

vanishing point processing means is a vanishing point calculation means to compute a vanishing point 



based on a coordinate location pinpointed by said focus specification means. A disappearance straight line 

calculation means to compute a disappearance straight line which connects a criteria location beforehand 

defined on said vanishing point and said image pick-up side A disappearance focus calculation means to 

compute a coordinate location of an intersection with a straight line for two points which said 

disappearance straight line and said focus adjoin 

[Claim 30] Said vanishing point processing means is a plane attitude 6ensor according to claim 28 or 29 

characterized by calculating said 3rd data as a posture parameter of a predetermined plane over an 

image pick-up side with an image coordinate transformation means to rotate image pick-up image data 

centering on a criteria location on an image so that one vanishing point may be in agreement with either 

the X-axis of image system of coordinates, or a Y-axis among said vanishing points. 

[Claim 31] Said predetermined plane is a plane attitude sensor according to claim 28 to 30 characterized 

by being the image displayed on a plane. 

[Claim 32] Said two or more focus is plane attitude sensors according to claim 28 to 31 characterized by 

carrying out image display. 

[Claim 33] Said two or more focus is plane attitude sensors according to claim 28 to 32 characterized by 

being the point group by which image display was carried out. 

[Claim 34] Said criteria location is a plane attitude sensor according to claim 29 or 30 characterized by an 

optical axis of said image pick-up means being the point of cutting an image pick-up side. 

[Claim 35] A posture detection method characterized by providing the following of detecting a posture of a 

predetermined plane in three-dimension space An image pick-up step picturized so that the focus which 

exists on said predetermined plane may be included A focu6 specification step which pinpoints a 

coordinate location of said focus on an image pick-up side from image data obtained by said image pick-up 

step A vanishing point processing step which carries out calculation processing of the vanishing point 

based on a coordinate location of said focus A fluoroscopy projective-transformation step which calculates 

a posture parameter of a predetermined plane over an image pick-up side based on a result of said 

vanishing point processing step, and a coordinate location of said focus 

[Claim 36] A plane posture detection method according to claim 35 characterized by providing the 

following Said vanishing point processing step is a vanishing point calculation step which computes a 

vanishing point based on a coordinate location pinpointed by said focus specification step. A 

disappearance straight line calculation step which computes a disappearance straight line which 

connects a criteria location beforehand defined on said vanishing point and said image pick-up side A 

disappearance focus calculation step which computes a coordinate location of an intersection with a 

straight line for two points which said disappearance straight line and said focus adjoin 

[Claim 37] Said vanishing point processing step is the plane posture detection method according to claim 

35 or 36 characterized by including an image coordinate transformation step which rotates image pick-up 

image data centering on a criteria location on an image so that one vanishing point may be in agreement 

with either the X-axis of image system of coordinates, or a, Y-axis among said vanishing points. 

[Claim 38] Said criteria location is the plane posture detection method given in either of claims 35 or 37 

characterized by ail optical axis of 6aid image pick-up step being the point of cutting an image pick-up 

side. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] This invention relates to the location detection on a 

display etc. especially about the attitude sensor and method on the location detection equipment and the 

method of detecting the detected location on the plane placed into three-dimension space based on image 

pick-up image data, and an object plane. 

[0002] 

[Description of the Prior Art] A direct coordinate input is carried out in the display screen of a computer, 

or projecting a computer screen by the projector at a screen top, and performing cursor actuation is 

performed frequently recently. A directions location is pinpointed for the image top projected especially 

with a laser pointer etc., and the pointing device which can perform command actuation of the main part 

of a computer, edit, enlarging or contracting, etc. is proposed. As these conventional examples, 

JP,2-306294,A, JP,3-176718,A, JP,4-305687,A, JP,6-308879,A, etc. are raised. 

[0003] JP,2-306294,A which is the typical conventional example consists of fixed CCD cameras for being 

turned on the laser pointer which directs the detected location on the screen projected by the projector 

and a screen, and a screen, and detecting the luminescent spot of a laser pointer. This CCD camera tends 

to detect the laser luminescent spot on a screen for every predetermined time, and it is going to detect the 

location of the luminescent spot on a screen. 

[0004] Moreover, it is equipment which two or more light emitting devices are arranged near the screen, 

and the photo detector which receives the light from two or more light emitting devices is prepared in an 

indicator, calculates by the computer based on the optical reinforcement from a light emitting device, or 

the directivity of light, and enabled it to pinpoint the location on a screen, and even if an operator 

operates JP,6*308879,A in the location of arbitration, it is equipment which can pinpoint the directions 

location on a screen. 

[0005] Furthermore, at JP, 10- 116341,A, by the method and JP,9-231373, A which measure the location of a 

measure point ed based on each image using two cameras, a criteria camera and an inspection camera, 

the body which has two or more focus using two or more image pick-up equipments is picturized, and the 

three-dimension location metering device which computes the relative three-dimension physical 

relationship between each focus by fluoroscopy projective transformation is proposed. 

[0006] 

[Problem^) to be Solved by the Invention] However, when carrying out location detection with a fixed 



camera conventionally like the location detection equipment used for a pointing device etc., for example, 

JP2-306294.A, if the image projected on the problem an operator and a man keep as close between a 

camera and a screen, and location detection becomes impossible, or the screen turns into a hxgh 

brightness image, the problem to which luminescent-spot detection of a laser beam becomes difficult wxU 

arise Furthermore, the space in which a fixed camera is installed is needed, equipment is enlarged, and 

the problem that the flexibility of operability is low and versatility is missing is also produced. 

[0007] The method of receiving the light which prepares a light emitting device on the display screen, and 

emits light like JP,6-308879,A by the optoelectric transducer in which it was prepared by the xndxcator 

The method of computing a detected location by detecting the problem that versatility is missing in order 

to carry out location detection and to have to prepare a light emitting device in the display screen, and the 

directivity and reinforcement of optical reinforcement The problem that the device of photo detector 

structure for that does not have a high detected location precision on necessity and a screen arises. 

[0008] Moreover, equipment enlarges the method of performing location measurement of the 

photographic subject in three-dimension space using two or more image pick up equipments, and xt has 

the problem that the amount of data processing will also increase. The purpose of this invention xs 

offering the small and lightweight attitude sensor and location detection equipment winch have the 

detection method of a posture or a location the posture location of tbe predetermined plane which xs a 

candidate for an image pick-up, and the detected location on a plane being easily detectable from the 

information only on tbe picturized image date, and operability with high flexxbxkty. 

[M^L for Solving the Problem] In order to solve the above-mentioned technical problem, location 

detection equipment of this invention according to claim 1 A focus specification means to pxnpoxnt a 

coordinate location of said focus on an image pick up side from image data obtained by image pxckup 

means to picturize a predetermined plane with two or more focus, and said image pick-up means, A 1st 

operation means to calculate tbe 1st data based on a coordinate location of said focus, It is characterxzed 

by having a 2nd operation means to calculate a coordinate location on said predetermined plane m a poxnt 

picturized in a criteria location on an image pick-up side as the 2nd data, based on a result of said 1st 

operation means, and a coordinate location of said focus. 

[0010] Moreover, equipment which detecte a detected location on a predetermined plane with t™ or more 

focus of tins invention according to claim 2 An image pick up means to picturize in the condxfcon that a 

detected location on said predetermined plane suits a criteria location on an image pick-up side defined 

beforehand, A focus specification means to pinpoint a coordinate location of said focus on an xmage 

pick up side from image data obtained by said image pick up means, A 1st operation means to calculate 

the 1st data based on a coordinate location pinpointed by said focus specification means, It xs 

characterxzed by having a 2nd operation means to calculate a coordinate location of a detected location on 

said predetermined plane as the 2nd data, based on a result of said 1st operation means, and a coordxnate 

location of said focus. ' 
[0011] An image pick up step which picturizes a predetermined plane in which a locaUon detectxon 

method of this invention according to claim 17 has t^o or more focus, A focus specification ste p whxch 

pinpoints a coordinate location of said focus on an image pick up side from image data obtained by saxd 

image pick up step, The 1st operation step which calculates the 1st date based on a coordinate locatxon 

pinpointed by said focus specification step, It is characterized by including the 2nd operation step whxch 

■ 



calculates a coordinate location on said predetermined plane of a point picturized in a predetermined 

location on an image pick-up side based on a result of said 1st operation step, and a coordinate location of 

said focus. 

[0012] An attitude sensor which detects a posture of a predetermined plane in three-dimension 6pace of 

this invention according to claim 28 An image pick-up means to picturize so that the focus which exists on 

said predetermined plane may be included, A focus specification means to pinpoint a coordinate location 

of said focus on an image pick-up side from image data obtained by said image pick-up means, It is 

characterized by having a fluoroscopy projectivetransformation means to calculate a posture parameter 

of a predetermined plane over an image pick-up side based on a vanishing point processing means which 

carries out calculation processing of the vanishing point, and a result of said vanishing point processing 

means and a coordinate location of said focus, based on a coordinate location of said focus. 

[0013] A posture detection method of detecting a posture of a predetermined plane in three-dimension 

space of this invention according to claim 35 An image pick-up 6tep picturized so that the focus which 

exists on said predetermined plane may be included, A focus specification step which pinpoints a 

coordinate location of said focus on an image pick-up side from image data obtained by said image pick-up 

step, It is characterized by including a fluoroscopy projective-transformation step which calculates a 

posture parameter of a predetermined plane over an image pick-up side based on a vanishing point 

processing step which carries out calculation processing of the vanishing point, and a result of said 

vanishing point processing step and a coordinate location of said focus based on a coordinate location of 

said focus. 

[0014] 

[Embodiment of the Invention] Drawing 1 is the conceptual block diagram of the location detection 

equipment concerning the gestalt of operation. The main part of location detection equipment concerning 

the gestalt of this operation in 100 and 110 are the predetermined planes used as the candidate for 

coordinate detection, and it is the rectangle plane which has the focus Ql, Q2, Q3, and Q4. It is going to 

detect the detected location P0 on a plane 110 using the main part 100 of location detection equipment. 

The main part 100 of location detection equipment can be operated from the location of arbitration to the 

predetermined plane 110. A dashed line 101 is an optical axis perpendicularly prolonged to the detected 

location on a predetermined plane from the center of the image pick-up side of the image pick-up means 1 

formed in the main part 100 of location detection equipment. 

[0015] The configuration of the plane made into the detected object with the gestalt of this operation is 

the body and graphic form which have the rectangle configuration where each square angle is 

right-angled. As a typical example, the display screens, such as a graphic form created by the personal 

computer display screen, the projector projection screen, and computer, are raised. Although considered 

as the rectangle configuration made into predetermined plan type-like four corners as the focus with the 

gestalt of this operation, the focus by which these rectangle configuration is characterized may be the 

image displayed on the screen plane that what is necessary is just to be on a predetermined plane. 

[0016] Drawing 2 , the block block diagram of the location detection equipment 100 concerning the gestalt 

of operation of this invention in drawing 3 , and drawing 4 are the conceptual configuration perspective 

diagram. In configuration block drawiiig of drawing 2 , 1 is an image pick-up means and the image 

pick-up means consists of lens optical system and an image sensor. A video camera is sufficient although 

the digital still camera which has a CCD image sensor was used with the gestalt of this operation. 



10017) Moreover, sines tire detected .ocation on tire plane which is a photographic subject re pmpornted for 

Z*2 P^UP -ana X, the criterte location is defined beforehand. W.tirtire geetefcof Una oparati^ 

TJZ location is made into tire center Can image pick-up aide, and ia made into *e zaro Om ofnnage 

Znr of c.rdinatea«Yeooroina«eavatem).2iaanAfficonverdon ^^^"ZZ 

lurizad by the image pick-np means fcgita. image data. The digital >mage data te whrchA» 

Itrsion of 3 was carried out ia a frame memory temporary memorial for every address 

corresponding to each pixel of a CCD image pick-up aide. „v ,m 

ZsTThia tame memory has the capacity which can be remembered tirat a continuation 

rmemoriaable about dozens of MB. 4 is a control means. This control means 4 rs ea-npped wrtir BOM 

("stinting., and a program, various contio. program, ete. which curry out fluoroscopy 

projective-tianeformation P™^e^age-procesaing means 6 consiste of a focus extinct means 
r0019l 5 is an image-processing means. Ine image processing mcau 
7te xlt the Ms by which tire rectangfe conflguration arranged at eitirer on tire plane m 

ti^—on space ia characterized, and a location operation means 52 to perform detected location 

STp^Lg bid on tire coordinate location of tire exacted focus, based on tire incorporated unage 

means 61 is quipped -itir an extiact decision meana (un-iflustiating) te judge 

IZLTTLge date cafled in temporarily exteacted tire focus of a rocteng.e plane. By havmg tine 

"decision lane, when the fecua is not ab.e te be extiacted in an extiact deceron means, a beep 

sound can be emitted, and incorporation of an image can be again directed te an operator. 

Cl] Moreover, tire location operation meana 52 consists of a plane posters operation mearm (tire !st 

"meana) 52! te ca.cu.ate tire posture parameter (the 1st date) of the predetermined pta^ 

Z ma„ oick-up aide in three-dimeneion space OC-Y-Z coordinate system), and a coordinate 

Z7ZZ™™t* *- oP-«on means, 522 te ca.cu.ate tire coordinate of tire detected .ocation 

ZZZZZtZZ detatie b,eck diagram of tire pla,e posture operation means 521. The plane 

Z 3rd operation meana. 523, tire image syetem-of-coordinates converse meana 52X4, and the 

fltro^proiactive^ansformation means (tire 4th operation means) 52! 5 which consist o, a vamshrng 

SZZLL means 5211, a disappearance straight tine ca.cu.at.on means 5212, and a drsappearance 

—ZLlRearing means (tire 3rd operation means) is a means which computes from 

rltnTteZJon o, two or mora focus which can be set on an image pickup side, and carries out 

Coition processing o, tire disappearance focus (the 3rd date) based on tire vamshrng pomt. The 4tir 

ZSL means is equivalent te tire fluoroscopy projective transformation meana for computing a 

j^TmXtbeam exposure meana, and an LED fight emitting device and a semi— .aser 

gZal are JL..The tight beam exposure means 2 is I that what is necessary ia just what emits hght 

trribility which directs a detected .ocation 1 good with tire general-purpo* laser pointer whrch 
cmrpmpomtthepartwmchanoperaterdirectetatheeasaofapresentetionorameeting 

Zm Lxx** - an example of tire optical system of an e„uipment configuration usmg hght beam 

Z^ZL shown by du*i^ ■ It is tire example usteg unrated .aser as a hght beam exposure 



means. It is reflected through 62 mirrors by 13 mirrors prepared on the medial axis of image pick-up 

optical system, and the laser light which became parallel from the 60 light sources with 61 collimate 

lenses when the power supply was turned on i6 drawn as the luminescent spot on a predetermined plane. 

An image pick-up lens and 11 consist of [ image pick-up optical system ] CCD for 12. The optical axis of 

the laser for pointing by which outgoing radiation is carried out from the main part of equipment serves 

as optical system which is in agreement with the optical axis of image pick-up optical system. A mirror 13 

is a half mirror which is made to reflect infrared laser and penetrates the light. 

[0026] The laser for pointing is turned off at the time of an image pick-up that what is necessary is just to 

be able to check the detected location on the display screen. Therefore, a mirror 13 may be made into a 

device which carries out a mirror rise when picturizing. Light beam exposure means 6A and the image 

pick-up means 1 are established by the physical relationship decided beforehand so that it may agree 

with the criteria location where the detected location on the predetermined plane irradiated by light 

beam exposure means 6A was set up on the image pick-up side. Although it is made in agreement [ the 

optical axis of an image pick-up lens and the optical axis of laser radiation optical system ] by a diagram, 

since laser is only checked by looking, an optical axis does not necessarily need to be [ that the 

luminescent spot on a predetermined plane should just be near the detected location ] in agreement. 

[0027] 7 is a laser radiation carbon button and 8 is a shutter release. 7 and 8 are a two-step switch, if the 

1st step is pushed, they will only irradiate infrared laser, and they are turned off only by pointing to a 

detected location. By pushing the 2nd more step, the shutter of an image pick-up means goes out, and the 

image of a predetermined plane can be captured now. 

[0028] It is the output signal processing section, and 9 changes into an output signal the plane posture 

parameter and the plane detected location which were obtained as a result of the operation, and a digital 

readout is carried out to the display of a main part with an image, or it sends them out to external 

instruments, 6uch as a video projector and a computer, if the dispatch means which can send out a 

detected location output signal as a wireless signal as an output signal processing means 9 is used the 

operability of equipment - markedly -- alike - breadth   it is effective. 

[0029] Drawing 6 is an example of the optical system of the location detection equipment which replaced 

with the light beam exposure means as a method, and was equipped with collimation means 6B which 

doubles a criteria location with a detected location. The cross line 74 is beforehand minced by collimation 

means 6B in the criteria location on an image pick-up side, and the location in agreement, and the 

detected location on a predetermined plane is detected by picturizing the location of this cross line 

according to a detected location. 

[0030] Thus, the image pick-up is made to be performed in the condition of suiting the criteria location on 

the image pick-up side defined beforehand, by using the finder, the light beam exposure means, etc. which 

the collimation means was established, at the time of an image pick-up. The criteria location is made into 

the center of the point, i.e., an image pick-up image, that the optical axis of an image pick-up lens cuts an 

image pick-up side. 

[0031] Although the image pick-up means 1 and the image-processing means 5 made one the 

configuration of the main part of location detection equipment concerning the gestalt of thi6 operation 

like drawing 6 , it uses the image pick-up means and image-processing means as a location sensing input 

means as another object, and you may make it equip the internal storage and the external record medium 

of external instruments, such as a personal computer, with the image-processing means 5. 



[0032] Next, baric actuation cf the location detection content of the gestelt of operation of tine 

Lntion ie explained. Bzawi^ ie a flow chart explaining baeic aeration of the detection* 

the gestelt of operation of this invention. The power supply of detection equipment turne on at etep S100 

TTO criteria location where it wee beforehand eet on tire hnage pick up side of image eystem of 

coordinates to tire detected location which it is going to detect on tire predetermined plane which continue 

w„ or more focus in three-dimension space in step S101 is doubled. The criteria location rs made nrtethe 

center of tire point, i.e., an image pick up image, that tire optical axis of an image pick-up lens cute an 

imaee pick up side, in the gestalt of this operation. 

TZi Z step S102. the shutter 8 o, an image pick-up means is turned ON in tins cond^n o^m 

doubled, end an image is captured. !mage date signal processing ie carried on, tire " 

stered in a frame memory, the geometric focus which it is going te exti-act beforehand m step S103 rs 

exteacted, and tire center-of-gravi* position coordinates ,1, ,2, ,3, and ,4 of tire four focus by whmh a 

rectangle configuration is characterized in image system of coordinates are specie* A, step S104 it 

Idgee then whether tire geometric focus decided beforehand was exteacted correctiy. When not extracted 

correctly, a beep sound is emitted in etep S105, and an operator is teld that it incorporate wrth an nuage 

^means again. If tire geometeic focus defined beforehand te exteacted, it will progress te tee 

rSsr'Atttep8^, detection date processing of tire posture location of tire predetermined plane to 

^ space or the detected location is carried out The details of this step S106 are mentioned 

later At step S107, tire value which data processing was carried out and was computed .s doubled wrth a 

display means (un-Ulustrating), an external instrument, etc., signal processing is carried out, mad rt re 

outeuLd For example, when it considers as a personal computer screen as a predetermined plane, with 

the location detection equipment o, tire gestelt of tins operation, tire coordinate locution input on a 

personal computer screen can he performed from tire location of arbitration, and cursor can be dreplayed 

on the directed location (detected location). . _„„, 
<      •:„„ „rth<,;™*»-mrceseine means S of the detection equipment 

[0035] Next actuation of each configuration of the nuage processing mean 

of the gestelt of this operation is explained te details. 

(a) as the method of exacting four corners Ql, Q2, QS, and Q4 of tiie predetermined plane by whrch a 

rectangle configuration is characterized from focus extract processing image pick up image data - tire 

^ H , supe^osition and difference - drawing - tirere are the period of tire imitative law after tire 

7££ deli a shade outline method, ete. A suitable method will he chosen according te tire target 

[^"le^telt of this operation, the information on these [ by which 

predetermined plane is characterized ] four focus, for example, geometry, tire color, tire fight emrtting 

devT er are beforehand stered in memory, and tire pattern-matehhrg method o, carrymg out 

comparison referent witir image pick-up image date, and extracting tire focus is used. Moreover, when a 

predetermined plane is the display image displayed on tire screen plans, a subteact.on-m.age method re 

desirable. The whole display image is a rectengle configuration which makes tire focus four corners £ 

02 Q3 and Q4. As for a display image, the brightness of a display image chaugee synchrony wrth tin, 

Inter signal at the time of the image pick-up at tee time of an image pick-up. The time series mage 

which are two shades from which display image brightness differs according te tire timing at the time of 

an image pick-up is picturized, and the image pick-up image of two sheets is obtained, the image prck-up 



image of these two sheets - difference - it processes. Binarization processing is performed based on these 

subtraction images, and two or more geometric focu6 ql, q2, q3, and q4 is extracted. 

[0037] (b) Location data processing (the 2nd operation means) 

Next, how to compute the position coordinate of the detected location PO on the predetermined plane 

which has the focus placed into three-dimension space is explained concretely. Drawing 8 is the flow chart 

which showed the concrete procedure which carries out data processing of the detected location on the 

predetermined plane placed into three-dimension space. Drawing 9 which is the details of actuation of 

step S106 of the basic operation flow chart of drawing 7 shows the physical relationship of the posture of 

the X-Y-Z coordinate system on the image pick-up side in three-dimension space (it is called image system 

of coordinates), and the X*-Y* system of coordinate? on a predetermined plane (it is called a 

plane-coordinates system). The Z-axis is set as the optical axis (optical axis of an image pick-up lens) 

perpendicularly prolonged from the center of image system of coordinates. The view O on the Z-axis is 

located from the zero Om of image system of coordinates in the location of a focal distance f. It considers 

as the angle psi of the circumference of the X-axis of an X-Y-Z coordinate system, the angle gamma of the 

circumference of a Y-axis, and the angles alpha or beta of the circumference of the Z-axis. The 

circumference of these angles all makes the clockwise rotation positive. 

[0038] The operator showed the image pick-up image q which picturized the image pick-up direction of 

the image pick-up means 100 formed in the main part of location detection equipment towards the 

predetermined plane which is a rectangle configuration from the location of arbitration to drawing 10 and 

drawing 11 . The image picturized by drawing makes in agreement with the criteria location (zero Om of 

an image pick-up side) set as the image pick-up side the detected location P0 which is a coordinate 

location on a plane. That is, the criteria location defined on the image pick-up side is made into the point 

that an optical axis (Z-axis) cuts an image pick-up side. These four focus ql, q2, q3, and q4 corresponds to 

Ql, Q2, Q3, and Q4 in the plane-coordinates system X*-Y* system of coordinates of drawing 1 . 

[0039] the configuration (rectangle configuration) in which the focus whose criteria location which shows 

a detected location is four pieces is formed - being out of range . Drawing 11 is an example which is not 

included in rectangle configuration within the limits formed by the four focus which has the center of the 

image pick-up image made into the detected location on a predetermined plane, 

(bl) Plane posture data processing (the 1st operation means) 

Posture calculation processing of the plane which is the 1st step for calculating a detected location is 

explained referring to the flow chart of drawing 8 and the block block diagram of drawing 3 , drawing 9 - 

drawing 16 . As the posture parameter (the 1st data) of the predetermined plane over an image pick-up 

side There are the angle alpha of the circumference of the Z-axis or an angle beta, an angle psi of the 

circumference of a Y-axis, and an angle gamma of the circumference of the X-axis. 

[0040] First, at step Sill, straight line type 11.12 which pass along the focus which the image pick-up 

image q adjoins, and 13 and 14 are computed based on the coordinate location of ql, q2, q3, and q4 which 

were already specified in the focus specification means of a focus extract means. Next, at step S112, the 

vanishing points TO and SO of image pick-up image data are computed using these straight line type. 

(Steps Sill and S112 are equivalent to processing of the vanishing point calculation means 5211 of the 

block block diagram of drawing 3 ) 

If the plane which has a rectangle configuration is picturized, a vanishing point surely exists in an image 

pick-up image. A vanishing point is a point which an parallel group converges. For example, straight line 



on tire image pick-up side corresponding to straight line Q1Q2 ,1,2 Straight line ,3,4 correspondnrgto 

sttaight line Q3Q4, ,1,4, and right-hand-side Q1Q4 If ,2,3 are completely parallel, a vanrshnrg pourt 

wUl exist in infinite distance. When it existe in infinite distance, even if fluoroscopy project ,e carrred 

out in the direction, the fluoroscopy effect does not show up. 

[0041) The shape of a plat, type placed into three-dimension space with the gestalt of «hm operation „ . 

rectangle configuration. Therefore, in ohject frame, it has 2 sete of parallel and one vanrshnrg pent wfil 

exist I each hy the side of the X-axis and a Y-axis on the image pick-up image of tmege system of 

coordinates. The location of a vanishing point is shown in diasmgOO on the image prck-up data when 

picturizing in fte location of arbitration. The vanishing point which produces the vanrshnrg 

produceTL an X-axis side in an SO and Y-axis side is set te TO. ,1,2 The intersection of the extended 

straight line of q3q4 is the location of a vanishing point. ^ 

Z»l At step S113, after asking for vanishing points SO arm TO, the steaight fines OmSO and OmTO 

which connected these vanishing points and tire center Om of an image pick-up image are computed 

(Step S11S is processing performed with the disappearance straight line calculation means 6112 of 

^xfptfcessing which asks for the disappearance focus ,sl, ,s2, ,tl, and ,t2 characterized hy these 

appearance Light line and tire focus ,1, ,2, ,3, end ,4 is performed (Step SU4 re processmg 

oerformed with the disappearance focus calculation means 6113 of skasonitn) 

each disappearance straight line S which connected vanishing points SO and TO and tire unage prck-up 

date Iter Om - 0 Om TOOm computes the intersections ,tl CXtl, Ytl), ,t2 CXft Xt2), ,sl CXsl. YsO, 

and ,s2 CXs2, Ys2) at which straight line ,1,2 which pase along the two focus which adjoins each other, 

^ 4 and ,2,3, and ,1,4 are crossed. (,«, «* ,el, and ,s2 are hencefortir cfied tire 

ZL> Moreover, ,tl,t2 and ,sl,s2 are made te call it a disappearance strarght fine hke OmSO and 

D^pe-rance slight line ,U,t2 and ,sl,s2 correspond te the straight fine on tire oasis of tire detected 

,ocation PO which intersected perpendicularly mutually respectively on a plane, and serve as a cntena 

e«aight fine for computing a detected location. That is, each focus ,tl, ,t2, ,sl, and ,e2 of image system 

ot coordinates CX-Y coordinate system) Corresponds te tire focus Tl, T2, SI, and S2 of tire predetermmed 

plane in tire plane-coordinates system CX«-Y* system of coordinates) of diawmg-1 

(00431 In vanishing point calculation processing of step S112, when it is judged that a vanrshrng pomt 

2 J in X shaft orientations of X Y image system of coordinates <X-Y coordinate system) at mfimte 

Lance, a disappearance eteaightfine turnsinte a stxaightline parafielte the X-axis. Next rtprogresses 

nTsU6. At step S116, it is made te rotete whenever [ angle hate 1 focusing on Om . that tire X-axr. 

of image system of coordinates CX-Y ordinate system) may be in agreement witir tire drsappearance 

straight line OmSO by tire side of tire X-axis, and coordinate transformation procesmng made nrto X -Y 

system of coordinates is performed. The coordinate transformation processing which rs made te rotate 

whenever [ angle alpha] focusing on Om at tirra time so that the Y-axis of image system of coordinates 

may be in agreement witir tire disappearance straight fine OmTO by tire side of a Y-axis, and rs made rnte 

T x" Y It system is sufficient. Either is enough as tire processing used witir tire gestalt of tins 

operation. (Step S116 is processing performed with the image system-ofcoordinates conversion means 

^St^awing which is made te rotate image system of coordinates OC-Y coordinate system) 



whenever [ beta ] by making a clockwise rotation positive, and explains image coordinate transformation 

processing to X'-Y'system-of-coordinates and Xf '-Y1 system of coordinates, respectively. 

[0044] These image 6ystem-of-coordinates rotation actuation is actuation of deciding one of the 

parameters showing the posture location of the predetermined plane which was equivalent to rotation of 

the circumference of the Z-axis in three-dimension space (X-Y-Z coordinate system), and was set in 

three-dimension space. Thus, straight line Q1Q2 on the predetermined plane placed into three-dimension 

space and Q3Q4 become physical relationship parallel to the X-axis by making disappearance straight 

line qslqs2 in agreement on the X-axis. 

[0045] In the following step S116, based on the position coordinate in X'-Y' system of coordinates after X-Y 

coordinate conversion on the obtained image pick-up image The focus Ql, Q2, Q3, and Q4 on the 

predetermined plane which has a plane-coordinates system to the coordinate location of the focus ql, q2, 

q3, and q4 of image system-of-coordinates X'-Y system and the disappearance focus qtl, qt2, qsl, and qs2, 

and each coordinate location of Tl, T2, Si, and S2 are matched. These matching is made by performing 

fluoroscopy projective-transformation processing in which the geometric technique was used. This 

fluoroscopy projection processing turns into processing which computes the angle psi of the circumference 

of the Y-axis which are two parameters which become the processing which computes the posture of a 

predetermined plane over the image pick-up side in the three-dimension space CX-Y-Z coordinate system) 

on the basis of an image pick-up side, namely, determine a plane posture, and the angle gamma of the 

circumference of the X-axis. In addition, the details of fluoroscopy projective-transformation processing 

are later mentioned by the term (b2). (Step S116 is processing performed in the fluoroscopy 

projective-transformation means 5215 of drawing 3 ) 

The following step S116 computes the coordinate location of the detected location P0 on a 

plane-coordinates system (X*-Y* system of coordinates) based on the posture parameter of the 

predetermined plane computed at step S115. The details of calculation of a detected position coordinate 

are later mentioned by the term (b3). 

[0046] (b2) Fluoroscopy projective-transformation processing (the 4th operation means) 

Here, the fluoroscopy projective-transformation processing for computing the posture parameter 

(Inclination psi, the elevation angle gamma) of the predetermined plane over the image pick-up side 

placed into three-dimension space based on the result as which the coordinate of the four focus by which a 

rectangle configuration is characterized in the image system of coordinates (X"Y coordinate system) of an 

image pick-up side was specified is explained. 

[0047] First, based on drawing 13 , two-dimensional fluoroscopy projective transformation is explained 

briefly. In drawing 13 , the Z-axis is set as a horizontal axis and the Y-axis is set as the axis of ordinate. 

The image pick-up side which is a zero at the time of carrying out fluoroscopy projective transformation of 

the O (it is hereafter called a seeing through point) and where 1 has X-Y coordinate system, and 2 are 

two-dimensional planes. The seeing through point O is made into a zero by a diagram, and the Z-axis and 

an axis of ordinate are made in agreement with the Y-axis of an image pick-up side X-Y coordinate system 

on the horizontal axis. In other words, the X-axis of an image pick-up side is in space perpendicularly, and 

makes the center of an image pick-up side in agreement with the Z-axis. The focal distance of the lens 

optical system with which this image pick-up means is equipped is set to f. The image pick-up side 1 will 

be established in the location of a focal distance f perpendicularly on the Z-axis from the seeing through 

point O. Lens optical system is put on the front location of an image pick-up side in fact, and although the 



inverted image of a two-dimensional plane has composition which carries out image formation in the 

image pick-up side, in order to make it easy to explain here, it has considered as the configuration 

arranged in the location of the back focus of a CCD image pick-up side for convenience. 

[0048] Moreover, the predetermined plane 2 which has an X*Y* plane-coordinates system presupposed 

that it is in the posture leaned the degree of angle gamma to the Y-axis. Fluoroscopy projective 

transformation of each focus qi (l i= 2) of each of the image system of coordinates which have X-Y 

coordinate system is carried out to the focus Qi (1 i= 2) to which it corresponds on the predetermined 

plane which has X*Y* system of coordinates by geometric matching. The transformation is expressed 

with several 1. 

[0049] 

[Equation l] 

Y«f 
Y* = 

f - Y*tany 

z* = 
f - Y-tanv 

[0050] Therefore, the coordinate location of Focus Qi CY*i, Z*i) (l i= 2) is expressed with the following 

several 2, respectively. 

[0051] 

[Equation 2] 

Yi«f 12 
QiCv-i. 2*1)s" f -Yi-ten* ' f - Yvtanv 

Yyf 

f - Y-tanv • f - Y2-ten7 

[0052] Next, the fluoroscopy projective transformation processing which computes the location posture of 

a predetermined plane over the image pick-up side placed into three-dimension space is explained 

concretely. Diawing-M is a perspective diagram explaining the location posture of the predetermined 

plane placed into three-dimension space CX-Y-Z coordinate system). 1/4 rectangle of a predetermined 

plane is shown by a diagram, and the focus coordinate points ql (XI, Yl) and q2 <X2, Y2) corresponding to 

the position coordinates Ql <X*1, Y*l) and Q2 (X*2, Y*2) of the focus on the predetermined plane on an 

image pick-up side are shown. 

[0053] drawing - **** " plane coordinates - a system CX*-Y* system of coordinates) .-• it can set - -ed -■ 

detection » a location » P " zero a passage - each - a shaft » being parallel - a straight line » 

adjoining - two - a ** " the focus - passing -- a straight line - an intersection -- it is - T •- one - T - two 

- the position coordinate of three points of S2 is shown in it. Si which is not illustrated [ the focus Tl, T2, 

and S2 currently these-illustrated, besides ] corresponds to the disappearance focus qtl, qt2, qs2, and qsl 



characterized by the disappearance straight line on an image pick-up image coordinate. 

[0054] It has omitted about the coordinate points q3 (X3, Y3) and q4 (X4, Y4) corresponding to Q3 (X*3, 

Y*3) and Q4 (X*4, Y*4). With the gestalt of this operation, the zero Om (0 00 of the image system of 

coordinates in drawing is made into the center position of an image pick-up image, and this center 

position is made into the detected location on the predetermined plane which it is going to picturize. The 

zero 0 of a three-dimension space X-Y-Z coordinate system (0, 0, 0) is made into the seeing through point 

at the time of carrying out fluoroscopy projective-transformation processing, f is a focal distance. 

[0055] The physical relationship over the image pick-up side of a predetermined plane is angle +gamma 

in the circumference of angle +psi and a Y-axis centering on the zero Om of an image pick up side about 

the circumference of the X-axis at the circumference of the X-axis. Any [ these ] angle has made the 

clockwise rotation positive. This drawing has shown the result the circumference of the Z-axis carried out 

[ the result] rotation actuation (X-Y coordinate system is rotated whenever [ +beta ]). 

[0056] With the gestalt of this operation, the coordinate location of the focus Ql, Tl, and S2 on the 

predetermined plane (X* Y* system of coordinates) corresponding to these focus was computed by 

fluoroscopy projective transformation based on the coordinate data of the focus ql, qtl, and qs2 on an 

image pick up image (X-Y coordinate system). Drawing 15 is drawing which carried out the orthographic 

projection of the predetermined plane placed into the three-dimension space shown in drawing 14 (X-Y-Z 

coordinate system) on X'Z' coordinate projection plane (Y=0). X'-Y' Z* system of coordinates carry out 

rotational-coordinates conversion of the X-Y-Z coordinate system. Only straight line S1S2 exist on Xf-Zf 

coordinate projection plane (Y=0) (a thick wire illustrates). The distance of the zero Om of Xt-Zf system of 

coordinates and the seeing through point O is the location of the focal distance f of an image pick-up lens. 

The result of having expressed the coordinate location of each focus in a plane-coordinates system which 

matched by the position coordinate in X'-Y' system of coordinates by fluoroscopy projective transformation 

about each focus is expressed with several 3 and several 4. 

[0057] 

[Equation 3] 

f - Y^-tany 

f'Y^'lany litany 

[0058] 



[Equation 4] 

QiPCi, ?i)= 

Xi f-tan^Xg      f f'taM-X« 

Xi'tanf*' *' x/Hantf-X,' * 

X, Hant-X. f Hanj-Xa ' 

Xt'f'ta**' *' X*Man*-X,' * 

Xi ttaM»X« f f-M-Xi ^ 

Xrt'Man^'    x/f-tant-X,' " 

OlX»4Z*^ 
^ Hanfl-X,      f Hanfl-X* 

Ix/f-M-X,' -l x/Han*-X,'X* 

[0059] Moreover, drawing 16 is drawing which carried out the orthographic projection of the (hawing H 

predetermined plane on Y'-Z' coordinate projection plane (X=0). Only straight line T1T2 exist on Y'Z' 

coordinate projection plane (X=0). All over drawing, only the focus qtl and ql on the image pick-up image 

corresponding to the focus Tl and Ql on a predetermined plane is illustrated, and the focus on the image 

pick-up image corresponding to Q2, Q3, and Q4 is omitted. The fluoroscopy projective transformation 

processing on Y'-Z' coordinate projection plane performs processing on X'-Z' coordinate projection plane 

performed previously, and same processing, and computes the coordinate location of the focus Tl and Ql 

on the plane corresponding to qtl and ql. 

[0060] The coordinate location of T1 and Q1 was shown in several 5. 

[0061] 

[Equation 5] 

fT„ f 

Q,r|r..ro = 
r, 

U-YMam      I-Vital? 

" U - Vitan? )PCJan#41}1 (f • YMaiiT KXUan^ 1)J 

[0062] Its attention is paid to coordinate calculation processing of the focus Tl and Ql of drawing 15 and 

the plane-coordinates system of drawing 16 . As a result of carrying out fluoroscopy 

projective-transformation processing to two coordinate planes, X'-Z' coordinate projection plane and Y'-Z' 

coordinate projection plane, the coordinate value of the focus Tl and Ql on the plane coordinates 

corresponding to the focus qtl and ql is obtained. 



[0063] From drawing 15 , Tl (Y*tl, Z*tl I y) and Ql (Y*l, Z*l | y) are obtained from Tl (X*tl, Z*t 11 x), Ql 

(X*l, Z*l |x), and drawing 16 , respectively. In the X'Z* projection plane ( drawing 15 ) which carried out 

the orthographic projection of the predetermined plane placed into three-dimension space (X'-Y-Z' system 

of coordinates), and a YZ* projection plane ( drawing 16 ), by each projection, plane coordinates, the 

coordinate value about Zf shaft takes the same value, and has the following relation. 

The following two relational expression [ six ] and several 7 can be obtained from the conditional 

expression of the Z*l Ix=Z*l | yZ*tl I x=Z*tl I y above. 

[0064] 

[Equation 6] 

fln* = X'tiri+X^Y-irX-iY1/f 

[0065] 

[Equation 7] 

1 )Cti 
tanr   =    tan^" ' YVT 

[0066] It turned out that the posture parameter of the predetermined plane placed into the 

above-mentioned result and three-dimension space is expressed by the coordinate qi of the focus of image 

system of coordinates, the coordinates qti or qsi of the disappearance focus, and the focal distance of an 

image pick-up lens with easy relational expression. The relational expression showing a plane location 

posture may be replaced with several 6 and several 7, and may be the following eight relational 

expression and several 9. 

[0067] The hand of cut of the angle psi of the circumference of several 8 and the Y-axis shown number 9 is 

contrary to several 6 and several 7. 

[0068] 

[Equation 8] 

Yi  - Yti 
tan if/ 

XtiYi  - YtiX-1 

[0069] 

[Equation 9] 

1 >C«i 
tanr = ~ ^ YVT 

[0070] one point and these [ 4 ] of the focus qi 6=1*4) from which the focus qi used for such relational 

expression was obtained by the image pick-up image - it is expressed using the focus qti or qsi 

determined using the vanishing point computed from this focus. The procedure of the gestalt of this 

operation explained the case where rotated X-Y coordinate system whenever [ beta ] and it changed into 

X'-Y system of coordinates so that it might be in agreement with the X-axis in disappearance straight line 

qslqs2 obtained from the image data obtained by the image pick-up means. Even if it changes X-Y 

coordinate system into X"-Y" system of coordinates and performs it so that it may be in agreement with a 



Y-axis in another disappearance straight line qtlqt2, the same result is obtained although formula 

expressions differ. 

[0071] The intermediate formula omitted and showed only the result to several 10 and several 11. 

[0072] 

[Equation 10] 

Y"«a 
tan* = x-vtany 

[0073] 

[Equation 11] 

XV - x-i 

tan? = ^.y. _wr'«' 

[0074] By several 10 and several 11, Parameter psi showed what was expressed only with two coordinate 

values, ql and qs2, whenever [ plane attitude-angle ]. Generally, it cannot be overemphasized that the 

coordinate location of the focus of image system of coordinates is expressed with the number of pixels, and 

the pixel size of a CCD image sensor is needed as a conversion factor in several 6 - number 11 type. 

[0075] As mentioned above, as explained, the angle formula which is the posture parameter of the plane 

of a plane-coordinates system is the easy relational expression expressed with the focal distance f which is 

the coordinate data of the focus and the parameter of an image pick-up means which were computed from 

the image pick up image. Since it is expressed by the easy formula, without the formula which computes 

a plane posture parameter using a complicated transformation-matrix type like before, the operation 

error which may be low decreases, and there is which advantageous advantage in precision. If it forces, it 

leads also to low cost-ization of equipment. 

[0076] Furthermore, in case the posture of a predetermined plane is computed, location data about a 

plane, such as coordinate location data, distance data to an image pick-up side and a predetermined plane, 

etc. by which the aspect ratio of a rectangle configuration and a rectangle configuration are characterized, 

has the advantage of being unnecessary that it should just be known that the shape of a plan type in a 

plane-coordinates system is a rectangle configuration qualitatively. 

(b3) Coordinate location data processing (the 2nd operation means) 

Based on the posture parameter of the predetermined plane in the three-dimension space computed by 

fluoroscopy projective transformation processing, the detected position coordinate on the predetermined 

plane in a plane-coordinates system is calculated with the coordinate data-processing means 522. 

[0077] the detected location on the predetermined plane in a plane-coordinates system (X*Y* system of 

coordinates) - horizontal-axis ratio mi= IS1P01 /1S2P01 and an axis of-ordinate ratio " it is computed by 

ni= IT1P01 /1T2P01. When the formula of the detected location P0 (X*i, Y*i) of the predetermined plane 

corresponding to the posture parameter of several 6 and several 7 is expressed by the X axial ratio m and 

the Y axial ratio n, it is expressed with several 12 and several 13. Which [ these ] formula may be used. 

[0078] Several 12 is a formula using axial ratios nx and mx, and is the case where rotated X-Y image 

system of coordinates whenever [ beta ], and it changes into X-Y system of coordinates. 

[0079] 

[Equation 12] 

I 



OSi        IXeil      |K-X*-tan0 +f| 

rv = 

^ |K-Xrt.tar>^ + f| 

OTi = jXb[ H-tan0. Xe-Kj 

Of2   
= '   It-tan^-XB-KI 

[0080] Moreover, several 13 is a formula using axial ratios ny and my, and is the case where rotated X-Y 

coordinate system whenever [ alpha ] and it changes into X"-Y" system of coordinates. 

[0081] 

[Equation 13] 

OS?        |Yi|      |Y«e-K- f-tenrl 

OTi        |Y«|      |f - K Ye-tanrl 

"   OT;   "   |Yd      |f - K-Y«ten7| 

[0082] Therefore, the coordinate location P0 CX0*, Y0*) of the detected location on a predetermined plane 

is expressed with several 14 when several 12 axial ratio is used. 

[0083] 

[Equation 14] 

}_      iTin      ^             n»    _        x % 
=   (  r--X^m«x    ,  -'Y*miw ) x   m. + 1              n» + 1 

[0084] In case the coordinate of the detected location on a predetermined plane is computed, any one of 

the posture parameters (Inclination psi, the elevation angle gamma) of two computed planes should just 

be computed. Now, the focus considers the personal computer display screen made into four corners of the 

image currently displayed on the predetermined plane. Since the number Umax of the maximum dots 

displayed and the number Vmax of the maximum dots of an axis of ordinate are known, several 14 inside 

X*max=Umax, Y*max=Vmax, then the coordinate location of a detected location are computed easily. 

[0085] <Principle verification of the location detection method by the simulation^ next simulation count 

were performed, the coordinate location of the detected location P0 on a predetermined plane was 

computed, and principle verification of the location detection method of the gestalt of this operation was 

performed. The coordinate location data of the focus on the image pick-up side corresponding to the focus 

on the rectangle plane of the detected location which it is going to detect fir6t is required. Therefore, 

simulation count which obtains the image profile on an image pick-up side was beforehand performed 

using the value of the location posture parameter (psi, gamma) of a known plane. 

[0086] The 1500mmx2000mm screen plane of 100"' size is assumed as a predetermined plane. From the 

place distant from the screen plane center 2000mm, image pick up distance It assumed picturizing 

towards the coordinate location (this coordinate location is based on screens) of SlP0/S2P0(referred to as 



m) =1, and TlP0/T2P0(referred to as n) =1 as a detected location on a screen side. 

[0087] The optical parameter of the image pick up means used for count is only a focal distance, and f= 

5mm was used for it. Moreover, psi= 60 elevation angles and gamma= 5 inclinations were used as a 

posture parameter of the screen plane over an image pick up side. Based on the coordinate location data 

on a simulation count result and the acquired image coordinate, the axial ratios m and n of posture 

parameter value psi computed from six various relational expression - a-14 number and gamma **** 

detection location verified whether it would become the value set up beforehand. 

[0088] The result of having computed the posture of a screen plane and the position coordinate of the 

detected location in the system of coordinates on a screen was shown in a table 1 using several 6 - the-14 

number which were mentioned above. 

[0089] 

[A table 1] 

S1S2!H5EttS or Bines 

T 
a,/Scan -8.585 0.000 

2 
« 
e 

tan if" -1.710 -1.730 

-59.687 -59.987 

i tany 0.088 0.087 

r<» 5.044 4.988 

8 
a 

* 

m 
(=0Sl.'OSO 0.996 0.996 

s 

n 
eOT1/0Ti> 1.000 1.000 

[0090] a table is made to rotate X-Y coordinate system counterclockwise whenever [ beta ] to the 

circumference of the Z-axis, and the case where the system of coordinates which made S shaft in 

agreement with the X-axis are made into X-Y' system of coordinates, and X-Y coordinate system are 

rotated to the circumference of the Z-axis at the circumference of alpha degree hour meter, and in 

agreement with a Y-axis in T shaft - making -- X » the case where it considered as '-Y" system of 

coordinates was shown. 
[0091] Consequently, the posture location and the detected location from an image pick-up side of a screen 

were in agreement with a very sufficient precision to the value of 60 elevation angles and five inclinations 

which were set up beforehand, and the theoretically right thing has been verified. 

[0092] 
[Effect of the Invention] As mentioned above, the location detection equipment concerning the gestalt of 

operation of this invention was able to derive the easy relational expression using few parameters with 

four image location data by which the focal distance and rectangle configuration of an image pick-up lens 



are characterized having defined the criteria location of an image pick-up side beforehand, and having 

doubled this criteria location and a detected location, by having carried out data processing using the 

vanishing point formed of two or more focus, etc. Thus, the coordinate location of the detected location of 

the posture detection of a predetermined plane and the request to an image pick-up side is accurate, and 

does not need complicated matrix operation processing, but it can obtain easily. 

[0093] Moreover, according to the plane attitude sensor concerning the gestalt of this operation, the 

attitude sensor for acquiring the posture positional information of the plane placed into three-dimension 

space is unnecessary, since there should just be an image sensor, it is simplified and an equipment 

configuration serves as small Ughtweight-ization of equipment. Furthermore, the information about the 

focus on the predetermined plane in a plane-coordinates system is unnecessary except saying that a 

rectangle configuration is formed, and can be computed only in the coordinate location of the focus on an 

image pick-up image. 

[0094] Moreover, according to the location detection equipment concerning the gestalt of this operation, 

an operator can do direct-input actuation in a location to direct on the display screens, such as a screen, 

from the actuated valve position of arbitration, and has high actuation flexibility. Thus, the location 

detection equipment concerning a gestalt and the attitude sensor of this operation can expect the use 

expansion to various fields as a new input unit which is not in the former. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 

(Brief Description of the Drawings] 

mowing 11 System configuration drawing explaining the location detection equipment of this invention. 

[Drawing 21 Configuration block drawing of the gestalt of this operation. 

mowing 31 Details configuration block drawing of the plane posture calculation means of the gestalt of 

this operation 
[Drawing 41 The block diagram of the main part of location detection equipment of the gestalt of this 

operation (Location sensing input means). 

fDrawing 51 The 1 st optical system of the gestalt of this operation. 

[Drawing 61 The 2nd optical system of the gestalt of this operation. 

fDrawing 7l The flow chart explaining basic actuation of the gestalt of this operation. 

[Drawing 8l The detail flowchart of the image-processing section of the gestalt of this operation. 

[Drawing 91 Drawing explaining the relation between the image system of coordinates of the gestalt of 

this operation, and a plane-coordinates system. 

[Drawing 101 The 1st picturized rectangle plane image. 

[Drawing 111 The 2nd picturized rectangle plane image. 

[Drawing 121 Each system of coordinates on the picturized image side. 

[Drawing 13l Drawing explaining two-dimensional fluoroscopy projective transformation 

rPrawing 141 The perspective diagram explaining three-dimension fluoroscopy projective transformation. 

fDrawing 151 The orthographic drawing to X'-Z' projection plane top of the predetermined plane in 

^rawing 14 . 
fDrawing 161 The orthographic drawing to Y'Z» projection plane top of the predetermined plane in 

^rawing 14 . 

[Description of Notations] 

1 Image Pick up Means 

2 A/D-Conversion Means 

3 Frame Memory 

4 Control Means 

5 Image-Processing Means 

6A Light beam exposure means 

6B Collimation means - 

7 Shutter Release 



8 Optical Exposure Carbon Button 

9 Output Signal Processing Means 

51 Focus Extract Means 

52 Location Data-Processing Means 

521 Plane Posture Operation Means (1st Operation Means) 

522 Coordinate Operation Means (2nd Operation Means) 

523 Vanishing Point Processing Means (3rd Operation Means) 

5211 Vanishing Point Calculation Means 

5212 Disappearance Straight Line Calculation Means 

5213 Disappearance Focus Calculation Means 

5214 Image System-of-Coordinates Conversion Means 

5215 Fluoroscopy Projective-Transformation Means (4th Operation Means) 

[Translation done.] 
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©te^i-iWWKfcaSittSKIl.  12.  13. I4£ 
20   gffl-rSo ^l-> ^r-^S 1 1 2T*ttwtbbE^Sr 

(^fy7"S 1 1 1 t S 1 1 2H0 3(D:/n s'cJ'tgj&EI 

o«ffej*s»a*»5 2 11 ©ftygfcifiysi-s) 

5. ^Jxff, Ei^QlQ2tcM^-r5«^ffi±©K^ ql 
q2   tKi^Q3Q4JC^i-2)E^q3q4, qlq4, * 

fr*r52QlQ4   i: q2q3t*S^tCSpff-efoHti^^ 

[0 0 4 l ] *nag<D^t?H3^7c^rart»c:B^Hfc 

YttfilKD^rix^Hlc^^^iiS 1 -ofr&irZ Z t \zte*a 

W l o K ttttit(0^:Bt?«« U^t t # (DiS^f-? ±-c 
^^OfirBSr^l-Tfc?)., X«S«!l»C^C5m^SrS 
0. Y*WMfc4C«nS5fejS*:T0i LTfeSo qU2 t 
q 3 q 41 (Djf * Lfcffi^<035^^?g^^;<ottBT?fo5. 

40    [0 0 4 2] ^fyT'Sl 13t?li^S0, T0$r* 

E«SOmS0, OmTOSr^a-fio (^^y^"S 113tt 
H'3 <0«5feit4ftJHfl#* 5 1 1 2"Clt:fT^tt5«l1S-e*> 

^|;, -ix6«i5feiMlli:Wft*ql, q2. q3, Q4i:tc 
Z^X&mtfl-tbirZffi&'ftWl&'lsU qs2, qtl, q 
ta^^ftSMSSr^T^o   (^?^S 1 1 41403 <D?B 
^»«js*a#«5 11 3-cnff^ix5«ia-c*)5) 
m^SO, TOta^-^t'^Omt^Ayfc*^^: 

so   iffi^SOOm, T0Om*S. 20<0^^«TJi2) 
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13 
EHqlq2, q3q4, SO!q2q3v qlq4t£:fc>3£.£ 
qtKXtl, Ytl), qt2(Xt2, Xt2), qsKXsl, Ys 
1) ,  qs2(Xs2, Ys2) 3rgtHi-50 qtl, q 

t2, qsl,  ds2&ffi9zft1gl.l&bV¥J&<, qtlqt2, 
qslqs2[i, OmSO, OmTOi: HtUfc^KBi -S^l 

i:tr-T50 ) 
m^Ei«lqtlqt2,  qslqs2li, ¥i±-Ctifflfif P 

m(m&»UJ^3fcfc©SS1SBB<=fc3. l-**>*>, B 
&M«I3> (X-Yl^) qtl%   qt2, qs 
i» qs2W\ Bllo?iiftffX (X*-Y*mm%k) izis 
JtSBfJtTEOWflfcjfeTl, T2, SI, S2fc#JST-<5. 
[0043] ^j/T'S 1 1 -2©iS£j{&*m*yBK::m* 

Tx X-YB&M«^ (X-YBBS) ©Xtt*|fi]fcB 

ttXtti: TtTfcEBifc*. *xy:/S l l 5 
fcBtf. 1 l 5 T?tt, BB&BB (X-Yl 

oxtt^xttflo^BlkOgSOK-Srf 5 J; 5 
&OB*4>.&Cft&0AH<ES«, X' -Y' BBB& 
■r«fiE*B»«!aSrlT5. :©fc#, ®BBB5fc©Y«i 
2*YttB©B*EBOmT0K:—Srf5 J: 5 fcOm*«f«C> 
KaBoBBBS*, X' ' -Y' ' fi£3Rii"5B«B 

—^t?+^t?*>5o   O^yT'S 1 1 5ttB3©BBB 
5 2 1 4-eKStT$tuSMST**>5) 

Ell 2I±, BBBBB (X-Y1K) S:«?fHll9 STJE 

1/C0B0BS*, X* -Y' BBB« X' ' - 

Y' ' BBBb*Ji**iBBBBBB£Bi:nni-*B 

[0 0 4 41 £;Kfc©®BBB*Bte*flM4 31Jt7cBW 
(X-Y-ZIW) fc*jj-j-5zttiao©lutein^ 

U 3*5c£Brtfcfea»Jx;W3fft¥B©B»4fcB«:»-*- 

Ei^qslqs2SrXl4±(c-g:$-Br5^t»c:<t«) 3&TCS 

BrtfcB*»frtfcBfJ£¥ffi±©BBQlQ2. Q3Q4l±Xtt 
iWfcttBHBtfcS. 
[004 5] SWfy^S 1 1 6fcfcl>T, 

BBHB±©X-YBB£B&©X' —Y' smm^is 

ql,   q2,   q3,   QiRtMB^WRjSqtl,  qt2, qsl, 

qs2©BB4fcfite*W-5¥pBBB*^*jff£¥B±' 
0>BB£Q1.  Q2. Q3, T2, SI, S2© 
#BB4fcB©.*ttS-2lt*r*¥5. w*tfc©*ttSttttfi»fa 
I'W^Btffl^fcSBWBBBteafcfT 5   i   J; 9 ft 
$tv5o rwS^ltJ^toStt, BBffi«rSBt::U;fc3& 

(X-Y-Z1II) rt©»^ffifc«-r5M^¥ 

fi£^&*&S©f¥»;i: (b 2) JgK-ag$Bi-30 

<8) 

14 
T'Sll 6I40 3©@^^^IB;5 2 1 5 fc*5^T 

^fy/S 1 1 614, ^T"/7"S 1 1 5-C^m$ix 

gw-r*. «tfcffl&Bm«©gHj©s*Btt (b.3) BK 

[00461   (b 2) SSittfJBB&S (B4»£# 
19!) 

io ---C, Sgffcffi©®£<ffi;g3f, (X-YMB5&) fc*N*T 

m.MM$;$:<G»<5ttZ 4B©#«£.©BB#<&:£$Hfc 
B*fcB<5v>-C, 3^TcSRateBsMtfeBBBKaH* 

[004 73 *f «^tCx H 1 3 2 ^TESSft 

BBBfco^TBBfcRBI-S. B 1 3 TffiBBfcZ 

a (etr, aB&&9£) , ntx-Ymmm 

20 OfcWjSiUBBteZB, «Bfc»BBX-YBSJR© 
YBI::—RS-STfc*. i^^^litf, »&ffi©x«tf± 
t&m\cmw.jjfa\z$><o * a^E©f ^^ZUJ-—gr$^ 

EE«£& f ir-TSo 1 l4S^OA^^,^8EB f © 
ttfi{cztt±fwSE{cB^tuTV>5wt»c/«c50 H^|- 

W:BBffiOStffiffiB»ct±V'>'X3t46*asB*»*t» 
l-f4 2 *5E¥Bo«ftB*s»Bi-5«lJtfc fto-CV^a 

rr-ci±lftwu*-<i-«fc«>i!:«fi±» CCD»B 

ffio«*«*o4fcBI-BBi-S«l«i: UTS?5. 
so    [0048] Sfc, X*-Y*sFBBBBS:*i-5JJfjeT 

fc. X-YM«^Sr*i-5H^M«»©«-ii#m^«-qi 
(i=l,2)f±, X*-Y*B«3RSr^rt-5)5f«TB±©#iS 
•f-5<i#m^Qi (i=l, 2) twBM#«J**M&f*»tfc«t 0 

atBBB«ii«. *<!)BB3jW:»l-eB*ii*. 
[0 0 4 9] 

[ftl] 
^ Y-if 

f - Y'imy 40 

Z° =  5  
f - Y-ian r 

[0 0 5 01 ttoT, 4»BjftQi(Y*i,  Z*i) (i-1,2) 

[00 5 1] 
[*2] 

so 
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(9) 

15 

f-Y-i'tanv ' f-Yi-lany 

Y2'f 

f - Y2-tany ' f - Y2teny 

[0 0 5 2] 3&7c£rartKB/4>ftfcS&ffiK*t 

ov^T*flEWfcttW-f-S. il4(i« 3J$C7cSFB1rt (X 
-Y-Z1M) K«4»*tfc.3f«sFai©ttflMl»«rlftW 
i-«4WB'CA>«. B-CttBfJ£¥E© 1/4L 
T* «K »«ffi±©gfr«¥®±<0^«^Ott11M«IQl 
(X*l, Y*lh Q2(X*2, Y*2) 
£ql (XI, YD ,  q2(X2, Y2) d^$JxTV^o 
[0 0 5 3] BHctl79l£flt3R (X*-Y*l£**) fc*S 

JtfeHfc^^m^qtK   qt2, qs25.t^qsl{^^i- 

[0 0 5 4] Q3(X*3, Y*3) , Q4(X*4, Y*4) KM 
J^i--5MS^q3 (X3, Y3) . q4 (X4, Y4) Colr^ 

-Cfi^it&L-CfcSo ***o»»-ctt» HfoiBfcffiai 
^<D^Om(0,0>f)l±«^®^O'f'-tHft;»t      Z.CO * 

/ \    f fVt1 

16 

LTifcS. 3^7cSraX-Y-ZM«^<Di^AO(0,0, 

[00 5 5] @?j£¥ffi©m»ffifctt1-5tegB8«tt, X 

fc^fW-iaOSrEi LTfcSo -©Em* Z tea 9 0{ENE 

Jfeffs <X-YaMR3R4r+0*®IB) Lfc*6*#*LT*> 

[0056] ^nisro^'Ctt, m®m& ix-Ymm 
m ±<D&mM.<ll,   qtl,  qs2©M«Tf—^t-S<JV^ 
-c, rixfeoWRjSfc^iSi-^MJeTiB (X*-Y*ffi« 
3fc) ±©WQU Tl&tfS2(D&lll<£B&i§&atf£ 
^il-iOltiiLfc, 015 fiEl 1 4 fc^ Lfc 3&5c£ 
Wrt (X-Y-ZfiS») ic{ld^fcBff^¥®SrX' - 
Z' ffiflH9&¥iE (Y* =0) ±{CiElS^b^Il|-efe 
5. X' -Y' -Z' M«S3UiX-Y-zm«l5SS:tsI$£ 
ffi«^mL-fct,<0T?fc5. X' -Z' Jffi£tlS:^¥ffi± 

>     (Y* =0) \zteW.BSlS2<D?>.frfc&l,X^Z> 
-e®^) . X' -Z" J^^<OM^Omi:S^O(D!E 

mmmz&v%&!&mM.<oEmtiLW*:x' -Y' 

[0 0 5 7] 
[*3] 

0 

f-Y*ti-1any    t - Ytlb"V 

fYb 

f-Yl2*tanT ' f-Y|2'tanv 

S'i(Y*8l. Z*tl) = 
f2.tan- f-Y&1-tany 

Ysi + f-tany ' Y8i + Many 

f-Y82-bny 0-tan' 

Y*^ + Many '       + Many 

[00 5 8] [»4] 
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(10) 

X, f-hnf-X, „   f Mantf-X* 
XV, —     , - tt. 

X* Han*-X,    ' X* Man*- X, 

18 

X, Hanfl-X« f Han»-X« 

XI'MM**' ''x/f-laM-X, 

0(X\ ?,)= 
X, ttant-X* f Manj-X, 

X.'f-M-X' "'x/f-laM-X, 

X. Hanj-X.      f Hanj-X. 

[0 0 5 91        mi 6liHl 4@f3t¥BSrY' - 
Z" (X' = 0) ©±»ciEg|^Lfc0-^fc 
5„ Y' -z' (x' =0) ±.\z\zw.mr ■■ 

t Q5«^®^±ro!i#m^ q ti t q ICD^&IH 

igt^fiB&LTfcS, Y' -Z' jma&&¥-ffi±Kto\f5 * 

[0 0 6 0] ^5(c(ix Ti, Qioffi^fegSr^Lfc. 
[0 0 6 1 I 
[§fc5] 

I - Y'„1anv ' f-ntany 

f 

f-r,tan» f-YMany 

tour, f 

40 

iff-YMan7]Dej»*+1)' (f-Y,,tanTl|X,Jan«+1), 
10062] 015, 01 6<D¥-mmM%k<D!®m.&Tl Z*tl I x=Z*tl I y 

RxfQHo&mnm&mizmn-tz. x' -z* M«S 

f^ffi^Y' -Z' ffi«ft*¥Bif«>2o©ai«iBfc»U 
TSmtt^m^a Lfcl&Jk q tl t qicm 

¥ffiM«±oii#«/^T ix vQi<Dmmmm e>*u 

[0 0 6 3] IU1 5/&>6>f4Tl (X*tl,  Z*tl | x) t Q 
l.(X*l,  Z*l|x) » mi BfrhtiTl (Y*tl, Z*tl 
|y) tQl (Y*l, Z*l | y) tf-WveavftfetbS. 3 

(X.'.-Y* -Z* ffi*3K) ICfid^fcMJt 
¥t5^IESI^UfcX' Z' (015) , Y* 
Z''JSMI?sFiB (El 6) fc*svvc» Z' 

5o 
Z*l | x=Z*l I y 

[0 0 6 41 
[#61 

■ ,   . X'uX'rtVi 1 
tan* = 

X'tiVi+X'aY'ii-X'iY'ii 

[0 0 6 51 
[&7] 

tan 7 = 
tan^ 

X'ti 

[00661 ±12*£3I, 3 ^7ESrart»cBA^fcglT3e¥ 
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19 
JH jfeflWRjiSoffi* q ti&fete q si £ Wi-Xw^/Slg 
fiti: KJ; t) fBS*^ia^-e*m$Hi r t #fr*>ofc0 

¥iE0MM8»fc*-*Hfl«;tt. ft6&tfft7Kft;t> 
&<£>§S#3;ft 8 Stfft 9-?fccttS^. 
[0 0 6 7] tgc8S^9^UfcY«lt5lt)©^S</-©lH] 

lE*|6ltt, »6»0*7tiS»-C*>*. 
[0 0 6 81 
Ift8] 

tan ^ f 

[0 0 6 9] 
[ft9] 

1 Xn 

tan* 

[0 0 7 3] 

[ftl l] 

tan? 

X'Vtany 

X-i 

XVY'i -XVY"* 
•f 

10 

tan r   -  — -—— ■ TT- 
' tanif/ YM 

[0 0 7 0] £ft&®M9&KJflfr*&ftTV^S4ftfkAq 

tbfc^m^qti^fcfiqsiSrffl^-C^^HTV^o # 2° 
3»03&«0#JDlTf <fc •? # bftfrSi&T*— 

qsi qs2^x$4^—Set" 3«fc 5 

^Lfc^a-(COl^-Ctft^Lfco t> 5— ^O^^iSi^qtl 
qt2SrY#»c:-i6:i-2)<}:5^, X-YM^SrX' ' - 

[00 7 1] Jfe«P©^tt^BSL*£*<E>^£ft 10, »1 

i ic^ ufco 
[0 0 7 2] 30 

[Stiol 
Y"* 

.20 

[0 0 7 6] WSTBloSJ&SriUfl-t-SBSHC 

i SfrfcTBS-eoEfit?*-* ft £¥iiK:Hi" 

(b3) ffisitesiSEfea (^2^g#©) 

9r£ViBJ30ttttffittVSfl«:M«8lll«a¥lR5 2 2 

KJ:0 MM"*. 
[0 0 7 7] ¥ffiffi«3S (X*-Y*flE«3R) fcfettSM 

Jgspffi±OftttUKk«fi» ««Ilfcml= I S1P0 | / | 
S2P0 | % m®litni= | T 1 PO | / | T2P0 | XMiti 

Jt¥ffi©&&ffltttBPO (X*i, Y*i) <D$LWktt*'X 
#ifcmSt5Y*4ifcnT-*a-r5i:. ftl 2, ft'13t« 

[0078] ft 1 2 tttHJfcnx, mxSrfllV^fcS;-?*) 0 % 

x-Y®^ffi^sr/3^lel^Ebx, -V m&&\z.&m 

[0 0 7 9] 
Itl2]_ 

OSi |Xrt|      [K-Xg-tan^ -t-fl 

[0 0 7 4] ftl 0, ftl l.-CI±sFffi»JMl*^9^ — 
^<frttqlt qs2<0 20CDJffiSffl[W^-C^S.$iXfct)<0 « 

mft-esi9L£*K ft6-ft I l^fjc^^ftturc 

t>ftv\ 
[00 75] U-t: »M 5 fc, TBM&BHROSPii- 

5«%£Sgfit f «JfC*5l*^«*ftB8fli*i: 4oTV> 

ft««ftffiaHC*«Wa*rffl v^ Z t ft < so 

nrv = 

rw = 

0^        |XW|      IK-X^-tan^ + fl 

jXtil      |f-ten^ - Xe-K| 

0f2        |X«| |t-ten^-Xd-K| 

[0 0 8 0] £fcftl3fi, ttJtny, mySrffl^fcSt? 
x-Yisa*s:o*iirtBux* ' -Y* * 

[008 1] 
[ftl 3]_ 

OS. 

OSfe 

|Ytf-K- f'fiTl 

|Y„K- f-tanrl 

OTi        jYVj      |f - K-Yg-tanrl 

[0 0 8 2] gJf^¥S±©^m^il^ffiSte 
BPO (XO*. YO*) tt, ftl 2CDlfcliJfcSrfllV^®-£-l£ 

tifti 4-e^$tu5„ 



(12) 

[0 0 8 3] 
21 

Po ( X'o .  Y'o )   = ( 

* 
ma 

TO, + 1 

[008 4] j^!£¥ffi±©«&ffllfcB<Dffi®S:l?m-t-3 
mat. ;nmztiit 2o©¥ffi<z>£^v* 

<K WSv) ©tW'ft^loasgffi^T^ixtf iv^0 

ftUmax. «tJ©ft*Ky hftVmax|igE*a-T?;fc 5 
1 4tpX*max=Umaxx Y*max=Vmaxi:1-;h,fix 

[0 0 8 5] <->$3.W—^9>-(Cj;5teg^m*fe<D 

iE±©4fci*ffiffi«po©ffi«tt«fc*au *iafc©». 

[ 0 0 8 6 ] Bf^^Pffit bT 1 5 0 0 mmX 2 0 0 0 m 
m©100" 'iM'Xro;** y— ^¥ffi£S5£U $te 

* [ft 14] 
-2? 

•   n, ♦ 1 

XE*I*X> y -^WfiifrJ: <? 2 0 0 OmmlHtvfct H 
5*9, ^^y-^ffi±o»«m«ar[ti:-u-csipo/s 
2P0 (mitS) =1. T1P0/T2PO (ntt5) = 

[0087] vwnzm^itrntk^m^ytf^^^-f 

*K«<5V*T» K*©H«5**6Hftl 4*»6>*a£*u 

[0 0 8 8] *1 K»±ttrS6Ufclc6~Rl 4*«V*T» 

[0 0 8 9] 

[*1] 

■MMKeitftfttSKfttilLfe 

TnHUMK*HNH< 
It.Yllk-Hk&tffcM 

T 
-8.585 0.000 

I 
-1.710 -1.730 

« 
G 

! 

-59.687 -59.967 

tanr 0.088 0.087 

r<fc> 5.044 4.988 

« 

1 

m 
fcO $1/052) 0.996 0.996 

G 
■H 
IB 
«■ 

1 

n 
W1/0TO 1.000 1.000 

[0 0 9 0] «fcttX-Yffi«3R«rZ**ia0fc/i«RI* 

X' -Y' JBE«»j: LfcS^i:X-YM«^SrZiaiH]?) 

x* ' -Y' • mm&k bfc«*k:o^T*ufc. 
[009 1] ^^y-^OiWRffiA>bOS5|& 

* 5 art ^ 5 «K» uT#*fc»ft A < -gc     9 > 

[0 0 9 2] 
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[0 0 9 3] Sfc. *Hlfco»lBlc«toa¥iB»»«im 

[oo9 4] *'fc, *sat©»*fcfft>sifc«*tast« 

[01] #*W©ffi«*ffiiS«S:&Wi"3 5'*^--MI 

/£0O 

[EI 2] ^mM<omm<om^o y^m. 

[0 3] *»©»fto¥IB»JMtU#»©IM«»lil 

[04] *nj£©^«i©<£fi«ia3sis*flE (ttB^m 

A^3¥I9;) CD*/&0O 

[0 5]  *5Wl©J&«l©JK l 
[0 6] ^mm<Dmm<Df^2(o%^o 
[0 7]  *ia60»«0«*ft^Sr»W-*-*7n-^ 30 

[0 8] *iafc©»«i©ia<ft*a3a»oi¥»7B— 

— ho 

[05] 

H*«rlM!-*-3H. 
[0io] m&zfttz.m i ©«?»¥ffi®^o 
[011] 9Misfr1tn2al&WiEM*. 

[012] nMfc**ujS:mifcffi±o*aiai3R. 
[013] 2*5ca«W**lft«rttWi-*H 
[014]   3 *5ca«lt»**«:l!lWi-**WiH. 
[015]   HI ^JHtSBfJfcTffiOX' -Z' 

¥ffi±<-©]E8:f&0, 
[016]   01 4\Z*S\1ZffifeYm<DY' -Z' && 

1 m®.^®. 
2 A/D£&#& 
3 7WA^*!I 

4 fW^3MS! 
5 sife^aa^a 
6 A %\Z-J»$kto^Wt 

6 B WMMk 
7 
8 *l«l*#*:<' 
9 mtim^m^m 
5 1 44Mtt^ittiU¥» 
52 ttmwafi 
5 2 1   ¥ffi£^«3£¥© (SB 1 
522 (* 2 »»#a) 
5 2 3   nSifcjfc*H^« (JB3WJMMB 

5 2 11 «5fe^i*ffi#« 
5 2 12 *S*iEi«i&ffl^J£ 
5 2 13 n3£4tfft£*tt¥8fc 
5 2 14 prttffi*SK*#a! 
5215 mumm^^wc (« 4 

[0 9] 



(14) 

[Ell] [0 3 1 

10 2] 

1 2 

— 

»2<K*> 

6 I #tf-AI8UH^« 

1 o ] 

5n«aa#© 

511 

512 

(I158»f«) 

513 

521 

(tt2j*tt^j») 

5 2 mmmn^fk 





(16) 

[E17] 

05 

—*  

S100 

BfikS*Soa*ffiBli^t»li-* S101 

SI 02 

S103 

S106 

S107 

J:  

HT   I S10B 



(17) 

[19 8] 

I 

S110 

1 1 • 1 2 ' 1 3' 1 4*»a  

I 

S111 

■#* is £t» t m- * to m 9k A 
T0 (YttfH) , SQ (XttM) *HlHr» 

8112 

S1 S24J|tij-#-*o 

I 

S113 

4 

S114 

S115 

XWUBKDiBSfeBiUS 0 S ! S 2SX«U=-Bt«5r-*afr*fett 

X' — Y' JS«**fcl4X' ■ -Y* * 

I S116 

I 

S117 

«T S118 



[012] 

Y' 



(19) 

[014] 

Y* 

[SI 5] 



(20) 

mi 6] 

Y1 

T,(Y% ft) 

7ny h^<—i/(Df$c$ 

F^ —^(#%)   5B068 AA05 BB18 BC03 BD02 BD09 
CC12 

5B087 AA09 AB09 BC03 BC12 BC32 
CC02 CC05 CC09 CC33 DD06 
DE07 

5L096 AA09 Mil BA20 CA02 CA27 
DA03 FA09 FA12 FA16 FA60 
FA66 FA67 FA69 FA70 FA78 
GA08 JA20 


